Case Report
bone disease. However, the final pathology was proven to be secondary malignant transformation from preexisting PDB.
case rePort
A 61-year-old man visited our orthopedic clinic in the year 2013 with the chief complaint of progressive left hip pain for 3 months. He was previously healthy without any underlying disease and denied any personal or familial tumor history. There were no neurological deficits such as numbness or muscle weakness over the left lower limb. No palpable soft-tissue mass or lymphadenopathy was observed during a physical examination. Pelvis and left hip radiography showed an osteolytic lesion at the left proximal femur with endosteal reactions [ Figure 1 ]. The tumor border was sclerotic with osteoblastic bone formation and mild cortical thickening at the subtrochanteric area. The inferior cortex of the femoral neck was damaged, which caused pain and a high risk of pathological fracture. Magnetic resonance imaging revealed a heterogeneous contrast-enhanced tumor mass with cortex breakthrough [ Figure 2 ]. Due to his age, metastatic bone disease was the first diagnosis, but other malignant bone tumors with osteoblastic change, such as osteosarcoma, were also considered. Several tumor markers were evaluated, but all were within normal limits. However, elevated alkaline phosphatase (452 U/L [normal range: 104-338 U/L]) and lactic dehydrogenase (219 U/L [normal range: 106-211 U/L]) levels were noted. To prevent a pathological fracture and to collect a tumor specimen for pathological evaluation, a surgeon initially arranged a tumor biopsy and prophylactic internal fixation. A compression hip screw was applied at the left proximal femur to prevent a pathological fracture [ Figure 3 ]. A tumor survey, including Tc-99 whole-body bone scan [ Figure 4 ] and chest computed tomography, was performed immediately after the first operation; however, no evidence of tumor metastasis or skin lesions was found except at the left proximal femur, which was consistent with bony malignancy clinically. Unfortunately, the tumor was diagnosed as a primary bone malignancy, either dedifferentiated chondrosarcoma or chondroblastic osteosarcoma, rather than the expected metastatic bone disease. Consequently, the patient was transferred to the orthopedic oncology clinic for further treatment.
For definite disease control, the patient underwent a second operation for tumor-wide excision and limb salvage surgery with mega-prosthesis reconstruction 1 month after the first surgery [ Figure 5 ]. During the operation, the implants and surrounding soft tissues, including the previous surgical bed, drainage tunnel, and part of the joint capsule, were all excised to prevent tumor contamination and local recurrence.
The tumor showed a high-grade osteosarcoma histologically characterized by undifferentiated neoplastic cells forming sheets and nests infiltrating the marrow spaces with osteoid and chondroid matrix production, which led to the initial diagnosis of chondroblastic osteosarcoma. However, when combined with thickening and coarse trabecular bones with features of Paget's bone formation, the final pathology was confirmed to be secondary osteosarcoma arising from preexisting Paget's disease, which is rare in Asian populations [ Figure 6 ]. The surgical margin was negative for malignancy. The elevated bone metabolism marker, alkaline phosphatase, dropped to normal limit (284 U/L [normal range: 104-338 U/L]) 1 month after the second operation. An oncologist was consulted for postoperative treatment, but the patient refused further adjuvant systemic chemotherapy or local radiation control. He was regularly followed up at our orthopedic oncology clinic. Plain radiographs (left femur and chest) were checked every 3 months, and chest computed tomography and Thallium-201 whole-body tumor scans were arranged every 6 months. We followed this protocol for 5 years, and no evidence of tumor relapse was observed. The patient is still regularly followed up annually.
dIscussIon
The incidence of Paget's disease among Asian populations was believed to be rare compared to that among Caucasian populations, and most patients were treated for joint arthritis or other musculoskeletal disorders. However, according to the latest reports, the prevalence of PDB may be underestimated in Asian populations because a large number of reported cases were discovered incidentally. [1] The introduction of novel therapeutic agents, including bisphosphonates and denosumab, had led to an improvement in PDB control. A single dose of intravenous long-acting bisphosphonate (zoledronic acid) has been reported to induce a therapeutic response within 6 months in 98% of patients with <1% recurrence rate after up to 6 years of follow-up. [8] Most patients can therefore have good functional recovery and quality of life. However, Paget's sarcoma, an uncommon but lethal complication, is still a concern for patients with PDB. The incidence of sarcomatous transformation in Paget's disease is estimated to be approximately 1% and is most common in patients with polyostotic disease, which has been estimated at 10%. [3, 5, 9] The incidence of malignant transformation is several 1000-fold higher in PDB patients than in the general population, and Paget's sarcoma accounts for 50% of osteosarcoma cases in patients aged >60 years, with the pelvis, proximal femur, and proximal humerus being the most affected. [5, 9, 10] Radiographically, the early phase of PDB features an osteolytic region, which is later followed by coarsened trabeculae and cortical thickening. Giant cell tumor of the bone, which is more frequently seen in younger patients, is mainly osteolytic and can be distinguished from PDB. Interruption of the trabeculae with more osteoblastic change than the adjacent pagetic bone or soft-tissue extension with partially calcified tumor mass all indicate malignant transformation of preexisting PDB. [11] Histologically, nonneoplastic multinucleated giant cells might be present in PDB, PDB with sarcomatous change, benign and malignant giant cell tumors of the bone, and conventional osteosarcoma (giant cell-rich variant). Prominent osteoclasts usually appear in the osteolytic phase of PDB, which is primarily composed of woven bone with a focal mosaic pattern of nearby lamellar bone. As in the conventional osteosarcoma, PDB with sarcomatous change shows neoplastic woven bones. Scattered macrophages and large osteoclast-like giant cells are among neoplastic mononuclear stromal cells in giant cell tumor of the bone, while malignant giant cell tumor of the bone has an area of highly pleomorphic mononuclear cells. These histological features help in the differential diagnosis between these giant cell-rich neoplasms.
The familial occurrence of the disease is estimated to involve 15%-30% of individuals with PDB. The most significant discovery has been that approximately 30% of familial PDB is associated with the SQSTM1 gene mutation, which encodes the ubiquitous multidomain intracellular scaffold protein, p62, and affects osteoclast differentiation, activity, and survival. Around 5% of those with sporadic PDB also carry these mutations. PDB has also been confirmed to be associated with multisystem proteinopathy, which is associated with five gene mutations: VCP, HNRNPA2B1, HNRNPA1, SQSTM1, and MATR3. However, in animal models, some authors have argued the role of SQSTM1 alone in creating the Paget-like phenotype, because mice expressing measles virus nucleocapsid protein in osteoclasts also developed Paget-like osteoclasts even Figure 4 : Tc-99 whole-body bone scan revealed intense radioactivity at the left proximal femur, which was consistent with bony malignancy. No other definite bony abnormalities were seen without p62. [8] As a result, the true pathology of PDB may be multifactorial.
The impact of genetic mutations on malignant transformation has been addressed in many connective tissue malignancies. A case report from Japan also suggested a possible role of the TP53 mutation in the malignant transformation of PDB, [9] while another study addressed the result of tumor-specific loss of constitutional heterozygosity on chromosome 18. [12] The 5-year survival rate of Paget's sarcoma is approximately 10%, much worse than that of conventional osteosarcoma, which has increased to nearly 70% with the improvement of neoadjuvant chemotherapy. [5, 10] Most tumors show a poor response to standard chemotherapy regimens used for conventional osteosarcoma. Failure to make an early diagnosis due to the absence of symptoms, underlying distortion of the pathologic bone, and old age of the patients may be the causes of poor prognosis in Paget's sarcoma patients. [6, 7, 13, 14] Although the prevalence of PDB has decreased in certain countries over the past decades, with the increasing number of global intermarriages, the incidence may increase in the future. [1] Patients with a longer duration and severity of PDB have a higher risk of developing Paget's sarcoma. [5, 11] However, in most studies, more than half of the patients had no known history of PDB at the time of diagnosis. [5] Thus, physicians treating Asian patients must pay more attention to PDB and its treatments to provide effective care for the patients. Early interventions can achieve better disease control and improved quality of life for these patients and can also prevent the complication of malignant transformation, which still has a poor prognosis. [15] The IRB disclosure This is a case report and no names or initials will be published. The manuscript is prepared in accord with the regulations of the HIPAA privacy regulations and IRB approval is not required.
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